Abstract. Characterisation of failure of components subjected to impact fatigue has received much interest in recent years. Critical stress intensity factor, i.e. fracture toughness, is a characteristic parameter for fracture conditions. Evaluation of this parameter is therefore of primary importance in the study of structures containing cracks. Due to its significance numerous research work have been carried out to provide dynamic stress intensity descriptions under cyclic, impulse and impact loading conditions. These methods are mainly based on numerical analyses and / or experimental techniques led to a range of approximate models. This paper firstly provides a review of fatigue failure due to impact loading and explains the principles of impact mechanics concepts including impact loading, stress wave equation and resulting stress distributions. Then, based on available experimental studies on developing and propagating cracks under impact loading, suggests a simple model leading to an approximate analytical solution for determination of dynamic stress intensity factor, k d under high strain rate loading. Calculated values based on the suggested solution compare well with the experimental data.
Introduction
Stanton and Bairstow [1] examined the relationship between the energy absorbed during a load applied as a repeating impact for a single impulse (E t ) and the number of cycles to failure (N f ) for a metallic test piece and noticed that these parameters follow very similar interrelation (i.e. E t -N f ) to the S-N relationship that is observed in the standard fatigue tests of metallic materials. Based on the results reported in this work Johnson and Johnson [2] showed that the following equation is valid as a description for the energy corresponding to cyclic impact loading.
In the above equation E 0 is termed the impact fatigue limit that is a specified value for each metallic material and hence is seen as a material parameter characterising impact fatigue response of the material. E k is the impact fatigue parameter and P is the impact fatigue power.
Stress intensity factor is the main characteristic of fatigue fracture that is used as a measure of evaluating the resistance of cracked structures to crack propagation. Similarly it is very important to estimate this parameter for the case of impact fatigue as it may be used as a measure of failure under such loading conditions.
In the impact loading, strain rates are substantially high i.e. within the range of 1 ~ 10 4 s -1 [3] compared to the strain rates usually applied to other standard test procedures such as conventional fatigue or quasi static tensile testing.
Evidence in literature suggests that extensive experimental studies have been designed and performed to obtain measurements of the plastic deformation behavior for a wide variety of pure metals and metallic alloys in order to study the effects of high strain rate on the response of structures [4] [5] [6] [7] . Such experimental investigations have been conducted for materials with various crystal Structures including BCC, FCC and HCP metals. The results of these high strain rate tests have demonstrated that many metallic materials exhibit "marked" strain rate sensitivity at strain rates in excess of approximately 1000 s -1 as a result of a change in their deformation mechanism [8, 9] . The flow stress, the yield strength and the fracture stress increase with increasing strain rate and work hardening coefficient, n whereas fracture strain decreases with increasing strain rate. Furthermore, increasing strain rate has been attributed to increasing the enhanced rate of local dislocation [10] . Based on experimental observations it has also been evident that in impact loading i.e. under high strain rate conditions surface particles of materials are not in equilibrium, as is the case when one solid impinges on another and a finite time is required for this disequilibrium to be felt by all of parts of the material. Particles move and adjust themselves to the instantaneous stress distribution [3] . It is easy to shown that the equation for the stress wave is:
Where m is the mass of the object, v is the impact speed and A is the cross section area of the impact surface. The last equation represents an expression for the intensity of the stress wave or the stress due to impact loading.
Based on the analysis presented in this section, it seems necessary that the effects of the high strain rate and stress wave propagation should be considered in the determination of the stress intensity factor at impact loading.
Analytical Determination of

Id

Rittel designed a special test rig ( Fig.1.a) for measuring of the dynamic stress intensity factor Id  at impact loading [11] . For one dimensional wave propagation analysis he showed that: -Fracture occurs beyond the peak load and that after sometime, the load drops to zero. -Crack propagation commences when the stress wave is reached to the crack tip.
-At the onset of fracture the specimen and the striker are in contact (the impact case is perfectly plastic). Fig. 1. a) The impact test designed by Rittel [11] , b) test results
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The results of Rittel measurements are shown in Fig. 1 .b.
The impact loading condition shown in (Fig.1.a) can be simulated with the impact of a striker on the notched specimen (target). For the case of perfectly plastic impact (i.e. after the impact they have the same speed, 0  , after impact the stress wave will propagate from the impact interface into the striker and the target, and at the contact surface the force acting on both is the same. The last equation describes the relationship between the stress intensity factor with the crack size, the strain rate and mechanical properties of the material. 
Conclusion
An analytical solution for estimation of dynamic stress intensity factor for specimen subjected to impact loading has been suggested that compares well with the experimental data provided in literature especially for short time durations of less than s t  20 
